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© Towing swivel for pipe inspection vehicle or other pipe vehicle. 



© A vehicle (10) which inspects pipes (12) using 
flux-leakage has a flux generating electromagnet (14) 
and foils (18, 20) to transfer the flux to the pipewall 
(12). Sensors (22) detect ftux forced to leak from the 
pipe by defects. The vehicle is required to pass 1-D 
bends as shown and has a swivel (40) having a load 
bar (48) on which is a link (46) of a towing chain 
(26). On straight pipe the link (46) occupies a first 
position nearer the axis (44). In a bend the swivel 



turns so that the link (46) can slide along the load 
bar (48) to a second position further from the axis 
(44). This reduces the angle which the chain (26) 
makes with the axis (44) and jamming of the vehicle 
(10) in the bend is avoided. 

In a modification the load bar instead of being to 
one side of the axis (44) extends symmetrically on 
both sides of the axis (44). 
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The invention relates to towing swivels for pipe 
inspection or other vehicles. 

The invention has particular, though not exclu- 
sive, application to towed vehicles for inspecting 
buried cast iron gas pipes using flux leakage tech- 
niques. Another application is to vehicles designed 
to carry a camera through the pipe to inspect the 
pipe for inwardly directed protrusions or non-cir- 
cularity; or to vehicles designed to locate side 
branch pipes leading off the main pipe; and ma- 
chines designed to connect a replacement plastic 
branch pipe to a plastic liner occupying the main 
pipe. 

In all such applications it is important that the 
vehicle shall successfully negotiate any bend it 
might encounter. 

The object of the invention is to provide a 
towing swivel by which a vehicle may be towed. 

According to the invention, a towing swivel 
comprises a pipeline inspection or other vehicle 
having a towing swivel at its front end rotatable 
about the central longitudinal axis of the vehicle, 
the swivel comprising a load bar extending trans- 
versely, and radially with respect, to said axis and 
a link or clip freely slidable along the load bar for 
connection to a towing means, the link or clip 
moving between a first position on the load bar 
(corresponding to towing along a straight pipe) and 
a second position (corresponding to towing around 
a bend), said second position being further from 
said axis and closer to the centre of curvature of 
said bend. 

Embodiments of swivel will now be described 
by way of example with reference to the accom- 
panying drawings in which:- 

Figure 1 is a plan of a pipe inspection vehicle in 

a gas pipe; 

Figure 2 is a plan of a first embodiment of 
swivel forming part of the vehicle shown in Fig- 
ure 1; 

Figure 3 is front elevation of the swivel shown in 
Figure 2; 

Figure 4 is a plan, partly in horizontal section, of 
a second embodiment of towing swivel shown 
secured to a pipe inspection vehicle shown in 
ghost outline; and 

Figure 5 is a front elevation of the swivel, partly 
in vertical section, shown in Figure 4. 
One embodiment of vehicle is shown in Fig- 
ures 1 to 3 of the accompanying drawings. In this 
example the vehicle 10 is a magnetic vehicle for 
inspecting a gas pipe 12 for external corrosion 
defects (known as metal loss defects) using the 
flux leakage detection system. The vehicle 10 com- 
prises an electromagnet 14 having its turns wound 
around a ferromagnetic core 16 having its central 
longitudinal axis coincident with the lengthwise di- 
rection of the vehicle 10. At each end of the 



electromagnet there is a pack of ferromagnetic foils 
18, 20 for transferring flux from the magnet 14 to 
the wall of the pipe 12. A circumferential array of 
sensors 22 is mounted around the magnet 14 to 

5 detect magnetic flux which is deflected internally 
out of the pipewall by the presence of defects on 
the outer surface of the pipe 12. 

The vehicle 10 is in train with a leading vehicle 
24, to which it is connected by a towing means in 

io the form of a chain 26. The vehicle 24 is towed in 
the direction of the arrow through the pipe (which 
has been purged of gas) by a cable 28 connected 
to a winch (not shown). The vehicle 10 is also in 
train with two trailing vehicles, the first being a data 

75 processing vehicle 30 and the second being a 
power vehicle 32. The vehicles 30 and 32 are 
connected by a towing link 34 and both are con- 
nected to the vehicle 10 by a towing link 36. The 
vehicle 32 pulls an armoured umbilical cable 38 

20 which supplies electric power to the vehicles 10 
and 30 and also passes the inspection data from 
the sensors 22 to a computer (not shown) at the 
ground surface. 

The chain 26 is connected to a swivel 40 at the 

25 front of the vehicle 10. The swivel 40 is rotatable 
about a bolt 42 which is screwed into the front end 
of the vehicle body with its longitudinal central axis 
coincident with the central longitudinal axis 44 of 
the vehicle 10. 

30 The last link 46 of the chain 26 is freely slida- 

ble on a load bar 48 of the swivel 40. The load bar 
48 extends between two guard members 50 each 
presenting a guard surface 52 at its extremity and 
the surface 52 of each guard member 50 also 

35 extending in a curve towards the axis 44. The 
guard members 50 are connected by a short cross- 
bar 54 to which the load bar 48 is secured by 
welding. 

Figures 2 and 3 show the swivel 40 in detail. 
40 The swivel 40 has needle bearings 56 which run on 
the bolt 42. 

Figure 1 shows the body 60 of the vehicle 10, 
which includes a forward stop 62, intermediate stop 
members 64 and a rear stop 66. Each foil in the 

45 packs 18, 20 is a stamping cut from a sheet of 
ferromagnetic material. The outer portion of each 
foil is formed as a circular array of fingers. Figure 1 
shows the foils in their underformed condition. The 
foils are slightly deformed when the vehicle 10 is 

so installed in a straight pipe. When the vehicle 10 
negotiates a bend, as shown in Figure 1 , the foils 
are severely deformed as shown in ghost outline at 
78 and 80. The leading foils are bent backwardly to 
engage the forward stop and the intermediate stop 

55 members 64 adjacent the inner pipewall of the 
bend. The trailing foils engage the rear stop 66 
adjacent the outer pipewall of the bend. 

The sensors 22 are shown in Figure 1 in the 
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positions they occupy when the vehicle 10 is out- 
side the pipe. When the vehicle 10 is installed in a 
straight pipe the mountings of ihe sensors 22 (not 
shown) allows the sensors 22 to occupy positions 
inward from the positions shown. 

OPERATION 

The electromagnet 14 produces an extremely 
strong field which passes into the pipewall 12 
through one set of foils and returns to the core 16 
via the other set of foils.' Considerable drag forces 
arise at the interfaces between the foils and the 
pipewall 12. 

In a straight pipe the swivel 40 occupies a 
position about the longitudinal axis 44 such that the 
load bar 48 is vertical and directed downwards. In 
other words the load bar 48 is at 90' to the 
position shown in Figure 1 . The link 46 occupies a 
first position as close as possible to the axis 44, as 
indicated at 90 in Figure 1 showing part of the link 
46. 

The vehicle 1 0 is required to successfully pass 
around very severe bends in the pipe 12. As shown 
for example, the six-inch pipe 12 has one-diameter 
bends, one of which is illustrated. A one-diameter 
bend is one in which the radius of curvature of the 
bend (measured to the pipe centre) is equal to the 
internal diameter of the pipe. 

As a bend is approached, the line of action of 
the chain 26 changes relative to the load bar 48 
and the swivel 40 is pulled into the position shown 
and at the same time the link 46 moves into the 
second position (as shown) further from the axis 
44. 

In certain circumstances, the guard surfaces 52 
engage the inside of the pipewall 12 and prevent 
further deformation of the foils 1 8. 

The line of action of the chain 26 has been 
moved to a position (as the vehicle 10 runs round 
the bend) in which it makes a smaller angle with 
the axis 44 than it would have done had the chain 
26 been attached to an eye on the end of the bolt 
42. As a result, the vehicle 10 travels smoothly 
around the bend instead of jamming in the bend 
owing to excessive friction at the pipewall and 
consequential turning moments on the vehicle. 

A second embodiment of swivel 110 is shown 
in Figures 4 and 5. It is shown attached to the front 
end of a vehicle 112. The swivel 110 consists of 
the following principal parts: a bolt 114 which is 
secured to a tapped hole in the leading end of the 
vehicle 112; the bolt 114 having a head 116; a 
beam 118 having a central aperture 120 through 
which the bolt 14 passes, the beam 118 being 
freely rotatable on the bolt 114; a load bar 122 of 
shallow V-shape with its ends 124 secured to the 
ends of the beam 1 1 8; two arcuate guard members 



126, 128 having their ends 130, 132 and 134, 136, 
respectively, secured to the ends of the beam 1 1 8; 
and a link 140 freely siidabie along the load bar 
122. The guard members 126, 128 each present 

5 guard surfaces 127, 129; 131, 133, respectively. 

The swivel 110 has an axis of rotation 142 
defined by the bolt 114 and has a line of forward 
movement, with the vehicle 112, coincident with 
said axis 142 and indicated by the arrow 144. 

w Before the load bar 122 and the skid bars 126 

and 128 are welded to the beam 118, it is ensured 
that the bearing 146, the bolt 114, the washer 148 
and the link 140 are ait fitted and retained in their 
proper positions. Thus, the lower parts of the V- 

75 shape of the load bar 122 allow the head 116 of 
the bolt 114, when the swivel 110 is unsecured to 
its vehicle 112, to move but otherwise the lower 
parts trap the bolt 114 in its aperture 120. The 
swivel 110 is thus self-contained and complete 

20 when it is removed from the vehicle 1 12. 

The vehicle 112 is similar to the vehicle 10 and 
has packs of foils 150, 152 shown in outline in 
Figure 4. 

In straight pipe the vehicle 110 is towed from 
25 the centre of the load bar 122, the link 140 occupy- 
ing its first position, in this case a position co- 
incident with the axis 142. This ensures minimum 
side loading on the vehicle 110. On approaching a 
bend, the swivel 110 is pulled by the chain (of 
30 which only the trailing link 140 is shown) and 
rotates about the bolt 114. The link 140 has already 
moved along the load bar 122 so that one end of 
the load bar 122 (carrying the link 140) points to 
the inside of the bend around which the vehicle 
35 must pass. On subsequent entry to the bend the 
link 140 slides along the load bar 122 towards the 
second position, further from the axis 142 as shown 
in Figure 4. 

As a result, the angle which the chain makes 
40 with the axis 142 is reduced in a manner similar to 
that described for the first embodiment and pas- 
sage of the vehicle 110 around the bend is facili- 
tated. 

45 Claims 

1. A pipeline inspection or other vehicle having a 
towing swivel at its front end rotatable about 
the central longitudinal axis of the vehicle, the 

so swivel comprising a load bar extending trans- 

versely, and radially with respect, to said axis 
and a link or clip freely siidabie along the load 
bar for connection to a towing means, the link 
or clip moving between a first position on the 

55 load bar (corresponding to towing along a 

straight pipe) and a second position 
(corresponding to towing around a bend), said 
second position being further from said axis 
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and closer to the centre of curvature of said 
bend. 

2. A vehicle according to claim 1 in combination 
with a second vehicle in train and ahead of 5 
said inspection or other vehicle and connected 

to it by said towing means. 

3. A vehicle according to claim 1 or claim 2, said 
swivel having its centre of mass positioned to w 
one side of said axis and said load bar being 
positioned to the same side. 

4. A vehicle according to claim 1, 2 or 3, said 
swivel having a load bar extending symmetri- 75 
cally on both sides of said axis. 

5. A vehicle according to claim 4, said load bar, 
or each half of said load bar, being inclined to 

said axis, said first position of the link or clip 20 
being further from the rear of the vehicle than 
said second position. 

6. A vehicle according to any preceding claim, 

the swivel comprising a guard surface or sur- 25 
faces lying ahead of said load bar. 

7. A vehicle according to claim 6, said load bar 
lying between two guard members each pro- 
viding a respective one of said guard surfaces 30 
when viewed from the front of the vehicle. 

8. A vehicle according to any preceding claim, 
the swivel comprising a fixed axle mounted on 

the front of the vehicle, said second position of 35 
said link or clip being behind the leading end 
of said axle. 

9. A vehicle according to any preceding claim, 

said swivel being mounted on bearings. 40 

10. A vehicle according to claim 1 substantially as 
hereinbefore described with reference to Fig- 
ures 1 to 3 of the accompanying drawings. 

45 

11. A vehicle according to claim 1, substantially as 
hereinbefore described with reference to Fig- 
ures 4 and 5 of the accompanying drawings. 
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